Proteomics by 源�李쏀썕
 
 
 
 
 
 
 
 
 705 
KISEP Information Korean J Otolaryngol 2004;47:705-13
?
프로테오믹스 
?
연세대학교 의과대학 이비인후과학교실 
김      창      훈 
?
Proteomics 
?
Chang-Hoon Kim, MD 
Department of Otorhinolaryngology, Yonsei University College of Medicine, Seoul, Korea 
?
??? ? ? ???
?
??????????????????????????????
???????????????????????????????
????????????????????????????????
???????????????????????????????
????????????????????????????????
?????????????????????????????????
?????????????????????????????????
????????????????????????????????
?????????????????????????????????
??????????????????????????????
???????????????????????????????
????????????????????????????????
???????????????????????????????
?? ???? ????? ???? ?????? ????? ????
???????????????????????????????
????????????????????????????????
????????????????????????????????
??????????????????????????????
???????????????????????????????
??????????????????
????????????????????????????????
????????????????????????????????????????????????????-
???????????????????????????????????????????????-
?????????????????????????????????????????
?????????????????????????????????
?????????????????????????????????
?????????????????????????????????
???????????????????????????????
???????????????????????????????????????????
???????????????????????????????
?????????????????????????????????????
???????????????????????????????
?????????????????????????????????
????????????????????????????????
????????????????????????????????
?????????????????????????????????
??????? ??? ??? ??????????????????
??????????????????????????????????
?
????????????????
???????????????????
?
????????????????PROTE??? ???????????????
???OME????????????????????????????
?????????????????????????????????-
???????????????????????????????????????
????????????? -ics????????????????
??????????????????????????????
?????????????????????????????????
????????????? ??????????????????? ?????????????
????????????????????????????????
???????????????????????????????
??????????????????????????????????
?????????????????????????????
???????????????????????????????
????????????????????????????????
???????????????????????????????
???????????????????????????????
 
 
 
 
 
프로테오믹스 
Korean J Otolaryngol 2004;47:705-13 706 
??????????????????????????????
????????????????????????????????
??????????????????????? ?????????????
???????????????????????????????
???????????????????????????????
??????????????????????????????
??????????????????????????????
????????????????????????????????
????????????????
????????????????????????????
???????????????????????????????
???????????????????????????????
??????????????????????????????
????????????????????????????????
???????????????????????????????
???????????????????????????????????
???????????????????????????????
????????????????????????????????
?????????????????????????????????
???????????????????????????????????
???????????????????????????????
??????????????????????????????
???????????????????????????????
????????????????????????????????
??????????????????????????????
???????????????????????????????
?????????????????????????????????
??????????????????????? ????????
???????????????????????????????
???????????????????????????????
?????????????????????????????????
??????????????????????? ????????????????
????????????????????????????????????????
????????????????????????????????
???????????????????????????????
?????????????? ?????????????????
?????????????????????????????
??????????????????????????????????
???? ????? ???????? ??????????????????????
?????????????????????????????????
?????????????????????????????
???????????????????????????????????
????????? ???????????????????????????????????
????????????????????????????????????????????-
??????????????????? ????????????????????????????????-
??????????????????????????????????????????????
??????????????????????????????
???????????????????????????????
?????????????????????????????????????????????????-
?????????????????????????????????????????????????????-
??????????????????????????
????????????????????????????
???????????????????????????????????
??????????????????????????????
?????????????????????????????????????-
???????????????????????????? ??????????????-
?????????????????????????????????????????-
??????????????????????????????????? ?????????????????
???????????????????????????????
????????????????????????????????????????
??????????????????????????????
??????????????????????????????
???????????????????????????????????
????????????????????????????????
?????????????????????????????
?????????????????????????????
???????????????????????????????
??????????????????????????????????????????????
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Fig. 1. Common Proteomic process. Sample preparation is the
first step of the proteomic process and the second step is pro-
tein separation, such as protein chip, 1-D and 2-D gels, and the
liquid chromatography. The third step is post-separation chemi-
stry, such as staining, imaging, and in-gel digestion. The fourth
step is the mass analysis step. MALDI-TOF, SELDI-MS, ESI-MS/MS
can be used . The last step is data analysis. 
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Fig. 2. Immobilized pH gradient 
?IPG? concept in 1-D separation. 
A linear pH gradient has to be ca-
st. These IPG gels are cast on film 
support and one-dimensional sepa-
rations are run on a horizontal gel. 
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ETTAN DALT II Electrophoresis system 
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Pressure block 
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Fig. 3. Isoelectric focusing on IPGphor ?1?. The sample is being 
pipetted into the base in the rehydration solution. 
IPGphor™ isoelectric focusing system 
First dimension IEF 
Preparative stripholders 
Standard stripholders 
Fig. 4. Isoelectric focusing on IPGphor ?2?. We need an instru-
ment to run the Immobiline DryStrips on the IPGphor Isoelectric 
Focusing System. IPGphor is a dedicated system optimized to 
perform the first dimension IEF step using Immobiline DryStrip. An 
integrated high voltage power supply and a cooling system mi-
nimize focusing time and accurately control voltage and tem-
perature to give high reproducibility between runs. 
Fig. 5. 2-D separation with SDS-PAGE. Focused-dry-
strip is placed on the 2-D gel and embeded with 
agarose overlay. This picture is Ettan Dalt II electro-
phoresis system of Amersham biotech, which is 
most popular 2-D system. 
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Normal human nasal epithelial ?NHNE? cells 
Control IL-β ?8hr? 
pI 3 3 10 10 
Fig. 6. Example of 2D result that 
compares normal human nasal 
epithelial cells treated with IL-1? 
and its control. Here, we can see 
a number of spots that have cha-
nged. 
Spot detection & analysis 
Melanie III or PDQuest spot analysis software 
Fig. 7. Spot detection and analy-
sis. Melanie III or PDQuest spot an-
alysis software are used as the pro-
grams for spot detection. 
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Normal Cancer 
Identification of protein by MALDI-TOF MS 
Fig. 10. Peptide mass fingerprinting with MALDI-TOF ?2?. The changed spot is picked up and analyzed wi-th mass spectrometry. This 
mass is then compared with the mass in the database for peptide mass fin-gerprinting. 
+
+ + + 
+
+
+
++
+
Pulsed 
UV or IR laser 
?3?4 ns? 
Detector 
Vacuum 
Strong electric field 
Time of flight tube 
Peptide mixture 
embedded in 
light absorbing 
chemicals?matrix? 
Cloud of 
protonated 
peptide 
acc V 
MALDI-TOF MS 
Fig. 8. Mechanism of MALDI TOF MS. The high energy of the la-
ser is absorbed by the matrix and is transferred into excitation
energy. The peptides are sublimated and protonated ?up to
300 kDa?. All ions with different masses are accelerated to the
same kinetic energy. When leaving the acceleration region, the
ions move down the field, velocities are reversely proportional
to the square roots of their masses. 10?50 spectra from a single
laser shot are summed for signal averaging to achieve accurate
mass determination. 
Fig. 9. Peptide mass fingerprinting with MALDI-TOF ?1?. The petide 
mass that has been obtained through mass spectrometry is com-
pared with the peptide mass in the protein database. This pro-
cess allows us to identify the protein. 
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